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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT . ' International application No. PCT/EP99/05582 

I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

t -22 as originally filed 

Claims, No.: 

1_17 as received on 20/07/2000 with letter of 1 7/07/2000 

Drawings, sheets: 

1/11-11/11 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. El This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

see separate sheet 

4. Additional observations, if necessary: 
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V. Reasoned stat m nt under Artie I 35(2) with regard to novelty, inv ntiv st p or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-17 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-17 


Industrial applicability (IA) 


Yes: 


Claims 


1-17 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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In addition to the first communication r ference is made to the following 
documents: 

Doc4: WO 97 01298 A (PHILIPS) 16 January 1997 (1997-01-16) cited in the 
application 

Doc5: WO 92 06671 A (WIEDEMANN) 30 April 1992 (1992-04-30) cited in the 
application 

Re Item I 

Basis of the report 

1 . The amendments filed with the letter dated 17.7.2000 introduce subject-matter 
which extends beyond the content of the application as filed, contrary to Article 
34(2)(b) PCT. The amendment concerned is a part of claim 11: "and a layer of 
transparent head material is provided at this surface". 

The reasoned statement under Article 35(2) with regard to novelty, inventive step 
or industrial applicability has been carried out as if these features were not 
present. 

Re Item VIII 

Certain observations on the international application 

3. Claim 1 

3.1 Claim 1 lacks clarity (Art. 6 PCT) because the wide use of "and/or" leads to a 
number of alternative solutions and among them only a few have a logical and 
physical sense; e.g.: 

3. 1.1 How can the sheath be of a material which is transparent and at the same time a 
reflective material. 

3.1 .2How can radiation be transmitted from the core to the tooth and vice versa when 
the core is surrounded by a sheath which e.g. can be a reflective material and like 
in claim 4 e.g. a metal. 

3.1 .3Moreover, there is a contradiction in claim 1 between the features of the preamble 
and the features of the characterizing part. In the preamble the head is suitable to 
direct incident radiation and to collect emitted radiation whereas in the 
characterizing portion there are in one alternative means to direct or means to 
collect. 

3.2 Consequently it is not clear which is the matter for which protection is sought. 
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4. Claims 2 and 3 lack clarity (Art. 6 PCT) because they cannot depend on claim 1 
which also includes the possibility that the sheath is made of a reflective material 
("or"). In this case there is no transparent material in claim 1 and therefore, claims 
2 and 3 which further specify the transparent material cannot depend on claim 1. 

5. Claim 4 lacks clarity (Art. 6 PCT) because the dependency is wrong. Claim 4, 
which specifies the reflective material, cannot depend on claim 1, where in one 
alternative "or" the sheath is of transparent material but there is no reflective 
material. 

6. Claim 5 lacks clarity (Art. 6 PCT) because it cannot depend on claim 1 as there is 
a contradiction between claim 1, where the toothbrush head comprises a core and 
a sheath, and claim 5, where the toothbrush head is made of a monolithic body 
Moreover, in claim 5 the toothbrush head is transparent whereas in claim 1 the 
sheath comprises in one alternative a reflective material. 

7. Claim 6 is unclear (Art. 6 PCT) because it is not clear where the optical fibres are 
located (in the sheath?, in the core?, the core comprises the optical fibers?). In 
addition, it is not clear, how they transmit the light to the tooth surface. In te 
description it is said, that the fibres may e.g. extend through the bristle surface (p. 

4, I. 28) or may end in the transparent material below the surface of the head (p. 

5, I. 1-2) and may face in the bristle direction (p. 5, I. 3). 

8. Claims 8 and 11 lack clarity (Art. 6 PCT) because the term "substantially" is too 
vague and thereby renders the subject-matter of said claims unclear. 

9. Claim 12 is unclear because it is not clear that the term "filaments" refers to 
"bristles" and not to "fibres". According to the requirements of Rule 10.2 PCT, the 
terminology and the signs shall be consistent throughout the application. This 
requirement is not met in view of the use of the expressions "filaments" and 
"bristles" for the same feature. 

10. Inconsistency between description and claims 

10.1 Several embodiments of the invention do not fall within the scope of the claims; 
e.g. reflective coating may be covered with a non-transparent layer (p. 4, I. 16); 
head remote from the handle is angled (p. 15, I. 5) and coated with a reflective 
coating (p. 15, I. 7-8); etc. 

10.2 In addition, in the description several times the expression "additionally or 
alternatively" is used (p. 4, I. 9-10, I. 14-15; p. 5, I. 5-6; p. 11, I. 15 and 19; etc.). 
This expression lacks clarity because it is not clear in alternative to which 
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features. 

10.3 This inconsistency between the claims and the description leads to doubt con- 
cerning the matter for which protection is sought, thereby rendering the claims un- 
clear (Article 6 PCT). 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

11. Claim 1 

11.1 The posed problem is how to find improved means for directing incident radiation onto 
the surface of the teeth and for collecting the emitted radiation. 

1 1 .2 In claim 1 of the present application according to one of the several alternatives - as far 
as it could be interpreted with the help of the description - this problem is solved by one 
or more cores made of transparent material which is/are surrounded by a sheath which 
is either made of transparent material with a higher refractive index than the core 
material. 

1 1 .3 Document Doc 4, which is considered to represent the most relevant state of the art, 
discloses a toothbrush with a toothbrush head (p. 6, L 24-25) from which the subject- 
matter of claim 1 differs in that the material of the sheath is further specified. 

1 1 .4 The solution proposed in claim 1 of the present application cannot be considered as 
involving an inventive step (Article 33(3) PCT) because all the essential features are 
already known from Doc4. A further specification of the sheath material is only a 
normal design option and does not contribute to the solution of the problem. 

1 1 .5 Thus, the subject-matter of claim 1 does not involve an inventive step and does not 
satisfy the criterion set forth in Article 33(3) PCT. 

1 1 .6 Moreover, the subject-matter of claim 1 differs from the disclosure of document Doc5 
again only in that the sheath material is not specified. 

12. Dependent claims 2 to 16 do not contain any features which, in combination with the 
features of any claim to which they refer, meet the requirements of the PCT in respect 
of inventive step, the reasons being as follows: 

12.1 The additional feature of claim 2 is known from Doc3 (c. 2, I. 19-23). 

12.2 The additional feature of claim 4 are a normal design option. 

12.3 The additional features of claims 3 and 5 are known from Doc2 (c. 3, I. 8-9). The 
additional features of claim 5 are also known from Doc3 (c. 3, I. 26 and 30-31). 
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12.4 The additional features of claim 6 are known from Doc4 (p. 3, I. 12-13). 

12.5 The additional feature "core material is PMMA" of claim 7 is known from Doc4 (p. 7, I. 
12) and the selection of the sheath material is a normal design option. 

12.6 The additional features of claim 8 are known from Doc4 (Fig. 6) and Doc5 (Fig. 1). 

12.7 The additional features of claims 9 and 10 are a normal design option. 

12.8 The additional features of claim 11 are known from Doc4 (Fig. 6) and Doc5 (Fig. 1). 

12.9 The additional features of claim 12 are known a normal design option. 
12.10The additional features of claim 13 are known from Doc5 (p. 8, I. 7-12). 
12.1 1The additional features of claim 14 are known from Doc5 (Fig. 1) 
12.12The additional features of claim 15 are known from Doc2 (c. 3, I. 30). 
12.13Claim 16 discloses a toothbrush with a toothbrush head according to claims 1 to 15. 

As the toothbrush head is not inventive and as there are no other technical features, 
claim 16 is also not inventive. 

13. Claim 17 refers to an injection moulding process for producing a toothbrush head 
according to the claims 1 to 16. Claim 17 does not disclose any new or inventive 
manufacturing steps with respect to that a person skilled in the art would normally use 
for producing said toothbrush head. Therefore, the subject-matter of claim 17 is 
considered not to fulfill the criterion set forth in Article 33(3) PCT. 

Re Item VI 

Certain documents cited 

14. Document GB 9810471.4 is a document which was published between the priority date 
and the filing date of the present application. Therefore, the applicant's attention is 
drawn to the fact that it might be novelty-destroying in the regional phase. 

Re Item VII 

Certain defects in the international application 

15. The features of the claims are not provided with reference signs placed in parentheses 
(Rule 6.2(b) PCT). 

16. The same reference number 176 is used for different features in Figure 17. 

17. For GB 9810471.4 and for PCT/EP/03273 the referring publication numbers should be 
given. 
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Claims: 



1 • A toothbrush head having a bristle surface from which a cluster of bristles 
extends in a bristle direction, the head being suitable to direct incident radiation 
toward a surface of a tooth and to collect emitted radiation from the surface of the 
tooth, characterised in that the means to direct incident radiation toward the surface 
of a tooth, and/or the means to collect emitted radiation from the surface of the 
tooth comprise that the head is made at least in part of a material which is 
transparent to the incident and/or emitted radiation. 

2. A toothbrush head according to claim 1 characterised in that the material 
which is transparent to the incident and/or emitted radiation is transparent over the 
wavelength range 400 - 630nm. 

3. A toothbrush according to claim 1 or 2 characterised in that the transparent 
material is a transparent plastics materials. 

4. A toothbrush head according to any preceding claim characterised in that the 
head of the toothbrush is made of a monolithic body of a material which is 
transparent to the incident and/or emitted radiation and may thus guide radiation 
transmitted internally within it. 

5- A toothbrush head according to claim 4 characterised in that the material is 
coated, either wholly or partially, with a reflective coating. 

6. A toothbrush head according to claim 4 or 5 characterised in that the head 
mcorporates one or more optical fibres to direct incident and/or emitted radiation 
respectively to and from the tooth surface. 

7- A toothbrush according to any one of claims 1 to 3 characterised in that the 
head of the toothbrush comprises one or more cores of a material which is 
transparent to the incident and/or emitted radiation, which guide radiation 
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transmitted internally within it. and having a refractive index N'. the core being 
surrounded by a sheath which is also of material which is transparent to the incident 
and/or emitted radiation, the sheath having a refractive index N 2 , N> being greater 
than N\ such that internal reflection occurs as a result of the difference in refractive 
index between N' and N* to direct radiation within the core. 

8. A toothbrush head according to claim 7 characterised in that the core 
material is a polymethylmethacrylate and the sheath material 
polyethyleneterephthalate. 

9. A toothbrush head according to any one of claims 1 to 3 characterised in 
that the head of the toothbrush comprises one or more cores of a materia. which is 
transparent to the incident and/or emitted radiation which guide radiation 
transmitted internally within it. the core being surrounded by a sheath which is of 
material which reflects the incident and/or emitted radiation, such that internal 
reflection occurs within the core so as to direct incident radiation passing in the 
longitudinal direction along the head into the bristle direction. 

10. A toothbrush head according to claim 9 characterised in that the reflective 
material is a metal. 

U. A toothbrush head according to any one of claims 7 to 9 characterised in that 
*e core is a general* "L" shaped structure having a Hmb oriented in the genera.lv 
longitudina, direction of the head and a .tab oriented general.y in the bristle 
dtrectton and terminating in a surface which is substantially perpendicular to the 

bristle direction. 

12. A toothbrush head according to claim 1 1 characterised in that the bend of the 
L between the limbs is curved or beveled to present a surface at 45° to the limbs. 

13- A toothbrush head according to any one of the preceding claims 
characterised in that one or more thin radiation-guiding filaments made of a 
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material which is transparent to the incident and/or emitted radiation is used to 
guide radiation from the toothbrush head to the tooth surface and in the reverse 

direction. 



14. A toothbrush head according to claim 13 characterised in that the f,lament(s) 
comprise(s) an inner core of a material transparent to the incident and/or emitted 
radiation enclosed within a sheath with the properties of the core and sheath being 
such that internal reflection occurs within the core to guide the radiation along the 



sheath 



15. A toothbrush head according to claim 13 or 14 characterised in that the 
filament(s) is/are optically connected to a core which is within the toothbrush head. 

16. A toothbrush head according to claim 15 characterised in that the core is of 
generally - L " shape and the fllament(s) is/are fixed to or into a surface of the core 
which is substantially perpendicular to the bristle direction. 

17. A toothbrush head according to any preceding claim characterised in that the 
bnstle surface is provided with one or more bristle free areas which function as 
wtndows for radiation passing to and from the tooth surface to the toothbrush head. 

18. A toothbrush head according to any preceding claim characterised by having 
one or more lenses for radiation passing to and from the tooth surface to the 
toothbrush head which focus emitted radiation from the toothbrush head onto the 
tooth surface and/or which focus or collect emitted radiation from the tooth surface. 

19. A toothbrush having a head as claimed in any one of the preceding claims. 

20- An injection moulding process by which a toothbrush head as claimed in any 
one of the preceding claims is made. 
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21. An ini 



injection moulding process by which a core for a toothbrush head, as 
claimed in any one of claims 7 to 12 is made. 

22. An injection mould suitable for use in an injection moulding process as 
claimed in claim 21. 
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This International Search Report consists of a total of 3 sheets. 
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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

| | the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 
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international application as filed has been furnished. 
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|T] the text is approved as submitted by the applicant. 
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— 1 within one month from the date of mailing of this international search report, submit comments to this Authority. 
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